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Abstract
Background: Alopecia areata is an autoimmune disease that is affecting anagen
hair follicles. The triggers of autoimmunity in patients with alopecia areata re-
main unknown.

Main observation: A 13-year-old boy developed multiple hairless patches of fo-
cal hair loss with typical clinical and trichoscopy features of alopecia areata. My-
cology examination of the scalp hair and epidermal scrapings reveled massive
growth of Alternaria chlamydospora.

Conclusion: We hypothesize that fungal antigens (e.g. antigens involved in fun-
gal melanin synthesis) may be possible triggers, contributing to autoimmune re-
actions in patients with alopecia areata. We discuss research data, which may
indirectly support this hypothesis, however the concept has yet to be verified.
(J Dermatol Case Rep. 2012; 6(4): 120-124)
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Introduction
Alopecia areata (AA) is the most frequent cause of inflam-

mation-induced hair loss, affecting 0.1 to 0.2% of popula-
tion worldwide.1,2 The lifetime risk of developing the dise-
ase is about 2% in general population.1 Despite its preva-
lence, there is little known about the underlying etiology
and pathogenesis.

Several data indicate a role of genetic susceptibility to de-
velop the disease.3 Multiple candidate genes have been sug-
gested.4-7 However, the triggering antigen(s) responsible for
inducing autoimmune phenomena in these individuals re-
main unknown.8,9 In this article we report a case of a child
with clinically and trichoscopically obvious alopecia areata,
in whom fungal culture showed presence of Alternaria chla-
mydospora and we discuss the possible role of fungi in trig-
gering autoimmunity.

Case Report
A 13-year-old, otherwise healthy, boy presented with mul-

tiple hairless patches from 4x4 cm to 9x4 cm (Fig. 1A), which
developed 3 years prior to admission during a vacation in
Tunisia. According to anamnesis, the lesions were slowly
progressing, with no features of regrowth.

Trichoscopy was performed with FotoFinder II videoder-
moscope (Germany) and showed regularly distributed yel-
low dots, sparse black dots, micro-exclamation mark hairs
with hypopigmented proximal end, tapered hairs, broken
hairs and upright regrowing hairs, consistent with the dia-
gnosis of alopecia areata.10-12 Trichoscopy of the hair bearing
margin also showed sparse zigzag hairs and hairs with fe-
atures of trichorrhexis nodosa, which are rarely observed in
alopecia areata, and may be also present in tinea capitis.10,13

Trichoscopy images of this patient are presented in Figure 1 B-D.
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of these drop-like areas contained short hair shafts (Fig. 1E).
Mycology culture of the scalp hair obtained from the hair-

bearing margin of the patches and epidermal scrapings from
the boarder of a hairless patch reveled massive growth of
Alternaria chlamydospora (Fig. 1F). Mycoline® (bioMérieux
Clinical Diagnostics, France), a double-sided agar-coated

Wood’s light examination showed no significant abnor-
malities, but sparse areas of delicate turquoise fluore-
scence were visible. Ultarviolet-enhanced trichoscopy
(UVET, Bomtech, Kong UV camera, Korea) of the hairless
areas showed sparse, drop-like, structureless turquoise
fluorescence, associated with hair follicle openings. Some
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Figure 1

Clinical appereance of the hairless areas in our patient were consistent with alopecia areata. Few small pustules were present
within these areas (A). Trichoscopy of the hair-bearing margin showed typical features characteristic of alopecia areata, such as
exclamation-mark hairs (arrow), yellow dots, black dots, and short, upright regrowing hairs and Pohl-Pinkus constrictions. A cha-
racteristic feature of exclamation mark hairs in AA is hypigmentation of the proximal end of the hair shaft, showing that incre-
ased disease activity in AA may be associated with decreased melanin content in the hair shaft (B). Additional trichoscopy fin-
dings included zigzag-like hairs (arrow, C). Some hairs were bent at a site of hemitranslucent nodules along the hair shaft, what
may be consistent with trichorrhexis nodosa (arrow, D). UV-enhanced trichoscopy showed dots of light turquoise fluorescence,
associated with hair follicle openings (arrow, E). Fungal culture showed prominent growth of Alternaria chlamydospora (F). Note
the brownish color of these melanin-producing fungi.



of black dots, tapering hairs, and broken hairs correlates
with disease activity, but yellow dots tend to be more com-
monly present in patients with lower diseases activity. Thus,
trichoscopy features in our case are characteristic of alope-
cia areata in an active phase of the disease. Some concomi-
tant trichoscopy features, such as very sparse zigzag hairs
or trichorrhexis nodosa-like hairs may be occasionally ob-
served in AA, but may be also indicative of tinea capitis. Tri-
choscopy performed with UV light (UV-enhanced tricho-
scopy, UVET)13 was inconclusive, except the presence of
sparse, drop-like, structureless turquoise fluorescence, as-
sociated with hair follicle openings. To further investigate
this abnormality a mycological examination was perfor-
med. Mycology culture of the scalp hair and epidermal
scrapings from the scalp reveled absence of dermatophy-
tes, but massive growth of Alternaria chlamydospora was
observed.

Alternaria is a large genus of species. These are mainly sa-
prophytic indoor and outdoor airborne fungi. These fungi
have pathogenic capacities over a broad range of hosts. Most
species are plant pathogens. In humans, over 200 cases of
alternarioses have been published. The most frequent clini-
cal manifestations in humans were cutaneous and subcuta-
neous infections (74.3%), followed by oculomycosis (9.5%),
rhinosinusitis (8.1%) and onychomycosis (8.1%).23 Most of
these cases were opportunistic infections in immunosup-
pressed individuals. Our literature search indicates that our
patient is the first described case of scalp infection with an
Alternaria mold.

Alternaria species are keratinophilic and keratinolylic fun-
gi, found commonly on hair shafts of domestic animals, such
as cats, dogs or horses.24 It is not unusual to observe sub-
tle growth of Alternaria species in cultures from human scalp
hair or epidermal scraping cultures. However, presence of
the saprophytic fungi is considered insignificant for clinical
practice and consequently may not be reported by mycolo-
gy labs. In our patient, an unusual, massive growth of the
fungus was observed.

Sensitization to Alternaria species has been associated
with asthma and other forms of atopy.25 Kobayashi et al 26

documented that Alternaria activates dendritic cells and pro-
duces potent Th2 adjuvant activity. It has also been shown
that the serum concentration of Alternaria-specific IgE is in-
creased in patients with asthma and allergic rhinitis.27 Mo-
reover, acute exacerbations of asthma have been associa-
ted with increased airborne concentrations of Alternaria spo-
res.27 Analyzes of outdoor air routinely show presence of
Alternaria spores, showing that most people are exposed to
these fungi, but only few develop disease. Exposure to Al-
ternaria results most commonly from inhalation or minor
trauma. Little is known about the pathogenic mechanisms
by which these fungi cause disease, particularly in immu-
nocompetent individuals.28

Among the Alternaria species Alternaria alternata was most
extensively studied.25 Literature related to Alternaria chla-
mydospora is sparse. Alternaria chlamydospora are kerati-
nolytic, dematiaceous (melanin-producing) fungi that are
only occasionally implicated in opportunistic human dise-
ases, such as skin and nail infections.29

slide for the transport and culture of yeasts and dermato-
phytes with Sabouraud gentamicin chloramphenicol me-
dium on one side and Sabouraud chloramphenicol actidio-
ne on the other was used for the fungal culture. The exami-
nation was repeated twice.

Discussion
The hair follicle area is an immunologically privileged tis-

sue, which is sheltered from immune surveillance by auto-
reactive T cells. Failure of such immune privilege and deve-
lopment of organ-specific autoimmune reactions directed
against anagen hair follicles seems to play a key role in the
pathogenesis of alopecia areata.14 The triggering antigens
responsible for inducing autoimmune phenomena in alope-
cia areata remain unknown.8,9 It has been suggested that
hair follicle melanocytes, dermal papilla cells, or keratino-
cytes may contain the triggering antigens.8,9,15 Viral, bacte-
rial or fungal pathogens have been implied as possible trig-
gering factors of autoimmune reactions.16

It has been documented that active alopecia areata is as-
sociated with presence of perifollicular inflammatory infil-
trates, including predominantly CD8+ T lymphocytes, but
also other mononuclear cells and eosinophils. The role of
eosinophils in the pathogenesis of alopecia areata remains
unclear. Zhao et al17 showed that in most patients with dif-
fuse AA the onset of disease was observed in spring and
summer, suggesting that diffuse AA may be triggered by an
increase in seasonal allergens. Authors indicate that com-
mon scalp pruritus before first hair shedding, increased se-
rum IgE level, and prominent eosinophilic infiltration may
confirm this hypothesis.17

Most authors suggest that AA is a T-cell mediated disease
with prominent up-regulation of Th1 cytokines and down-
regulation of Th2 cytokines.18 It has also been suggested
that immune responses are regulated by Th1 cytokines in
alopecia universalis and by Th2 cytokines in the patchy
form of AA.19 There is, however, no direct proof that these
cytokines are key players in the pathogenesis of AA.
Moreover, despite broad use of cytokine inhibiting antibodies
in medicine (anti-TNF-alpha, anti-IL6R, anti-IL17, anti-IL12,
anti IL-23)20 no successful therapy of AA with anti-cytokine
biological drugs was described yet. Conversely, cases of
AA development during anti-cytokine therapy have been
reported.21

We describe a case of a clinically typical alopecia areata
with multiple patches of focal hair loss and no macroscopic
features indicative of cutaneous inflammation or infection.
The diagnosis was confirmed by trichoscopy, which showed
regularly distributed yellow dots, sparse black dots, micro-
exclamation mark hairs, tapered hairs, broken hairs and
upright regrowing hairs. These observations were consistent
with the diagnosis of active alopecia areata. Trichoscopy of
alopecia areata may differ depending on disease activity.
These differences were evaluated in multiple studies in recent
years. Lacarrubba et al 22 identified three features of acute
alopecia areata: micro-exclamation marks, black dots and
vellus hairs. The results of Inui et al 12 show that presence
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Considering that antigens associated with melanogenesis
have been discussed as potential triggers of autoimmunity
in AA30-32, is may be of interest that several fungi, including
Alternaria species are melanin-producing microorganisms.33,34

Melanins are a large group of diverse substances, which
share similar properties. Their exact chemical structure re-
mains unknown, but pathways leading to melanin produc-
tion have been extensively studied. There are two main path-
ways of melanin production: the dihydroxynaphthalene
(DHN)-melanin biosynthesis pathway, which predominates
in fungi and the dihydroxyphenylalanine (DOPA)-melanin
biosynthesis pathway in animals and humans. There are se-
veral common elements in both pathways, reviewed in de-
tail by Plonka and Grabacka.34 It may be speculated that
exposure of predisposed individuals to fungal substances
involved in melanin biosynthesis may contribute to deve-
lopment autoimmune reactions directed against human pep-
tides involved in biosynthesis of follicular melanin. This
would be possible in the mechanism of molecular mimicry,
bystander activation or epitope spreading.

This hypothesis may be supported by studies, which have
shown that melanin and enzymes involved in melanin bio-
synthesis (e.g. tyrosinase) are highly immunogenic.34,35

Various kinds of melanins revealed immunomodulatory ac-
tivity by regulating cytokine production by T-lymphocytes
and monocytes, as well as fibroblasts and endothelial cells.34

It was even reported that the edible mushrooms, as they are
a rich source of melanin and tyrosinase, may induce immu-
nity to these antigens in humans.35 The possible role of me-
lanin-related antigens in human autoimmunity remains,
however, a field of research.

In conclusion, we hypothesize that fungal antigens (eg.
antigens involved in melanin synthesis) may trigger autoim-
munity in alopecia areata. In this paper we discuss research
data, which may indirectly support this hypothesis, however
the concept has yet to be verified.
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